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1 On driving many long wires in a VLSI layout 
Vijaya Ramachandran 



August 1986 Journal of the ACM (JACM), volume 33 issue 4 
Publisher: ACM Press 

Additional Information: full citation , abstract , references , index terms . 
review 



Full text available: pdf(1.13 MB) 



It is assumed that long wires represent large capacitive loads, and the effect on the area 
of a VLSI layout when drivers are introduced along many long wires in the layout is 
investigated. A layout is presented for which the introduction of standard drivers along 
long wires squares the area of the layout; it is shown, however, that the increase in area 
is never greater than the layout's area squared if the driver can be laid out in a square 
region. This paper also shows an ... 



2 Layout-Driven SOC Test Architecture Design for Test Time and Wire Length Q 
Minimization 

Sandeep Kumar Goel, Erik Jan Marinissen 

March 2003 Proceedings of the conference on Design, Automation and Test in Europe 
- Volume 1 DATE '03 

Publisher: IEEE Computer Society 

Full text available: ffi pdf(343.98 KB) 

Jsj Additional Information: full citation , abstract , citings , index terms 

HI P Publisher Site 

This paper extends existing SOC test architecture design approaches that minimize 
required tester vector memory depth and test application time, with the capability to 
minimize the wire length required by the test architecture. We present a simple, yet 
effective wire length cost model for test architectures together with a new test architecture 
design algorithm that minimizes both test time and wire length. The user specifies the 
relative weight of the costs of test time versus wire length. In a ... 

3 Latency tolerance and asynchronous design: Pre-iavout wire length and congestion Q 
^ estimation 

Qinghua Liu, Malgorzata Marek-Sadowska 

June 2004 Proceedings of the 41st annual conference on Design automation 

Publisher: ACM Press 

Full text available: ^pdfd 75.56 KB) Additional Information: full citation , abstract , references , index terms 
In this paper, we study the pre-layout wire length and congestion estimation. We find that 
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two structural metrics, mutual contraction and net range, can be used to predict wire 
lengths. These metrics have different application ranges and complement each other. We 
also propose a new metric, the structural pin density, to capture the peak routing 
congestion of designs. Larger maximum pin densities usually lead to larger peak 
congestions in circuits with similar average congestions. We demonstrate ... 

Keywords: congestion, prediction, wire length 



Pre-lavout estimation of individual wire lengths 
Srinivas Bodapati, Farid N. Najm 

April 2000 Proceedings of the 2000 international workshop on System-level 
interconnect prediction 

Publisher: ACM Press 

Full text available: ^pdf(621.30 KB) Additional Information: full citation , references , citings , index terms 



A wire-length minimization algorithm for single-layer layouts 
De-Sheng Chen, Majid Sarrafzadeh 

November 1992 Proceedings of the 1992 IEEE/ ACM international conference on 
Computer-aided design 

Publisher: IEEE Computer Society Press 

Full text available: *^ pdf(453.58 KB) Additional Information: full citation , references , index terms 



Buffered Steiner tree construction with wire sizing for interconnect layout optimization Q 
Takumi Okamoto, Jason Cong 

January 1997 Proceedings of the 1996 IEEE/ACM international conference on 
Computer-aided design 

Publisher: IEEE Computer Society 

Full text available: g pdf(229.77 KB) Additional Information: full citation , abstract , references , citings , index 
f P Publisher Site ^ims 

This paper presents an efficient algorithm for buffered Steiner tree construction with wire 
sizing. Given a source and n sinks of a signal net, with given positions and a required 
arrival time associated with each sink, the algorithm finds a Steiner tree with buffer 
insertion and wire sizing so that the required arrival time (or timing slack) at the source is 
maximized. The unique contribution of our algorithm is that it performs Steiner tree 
construction, buffer insertion, and wire sizing simul ... 

Keywords: Interconnect Optimization, Steiner Tree, Buffer Insertion, Wire Sizing 



Advances in homotopic layout compaction 
S. Gao, M. Kaufmann, F. M. Maley 

March 1989 Proceedings of the first annual ACM symposium on Parallel algorithms 
and architectures 

Publisher: ACM Press 

Full text available: | § pdf(1.26 MB) Additional Information: full citation , index terms 
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method 
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Shuo Zhang, Wayne W.-M. Dai 

April 2002 Proceedings of the 2002 international symposium on Physical design 

Publisher: ACM Press 

Full text available: ffi pdf(240.53 KB) Additional Information: full citation , abstract, references , citings, index 

terms 

Post-layout is an important stage in modern VLSI design. With the completed detail 
routing, it is the only stage where extraction and verification tools can get accurate results 
for further optimization. But the problem is that design optimization or modification is very 
hard to perform in the post-layout stage, because most layout elements are under tight 
geometry constraints due to the routing. In this paper we propose a new method to 
resolve this problem, named TEG. Based on an improve ... 

9 VLSI layout and packaging of butterfly networks 
Chi-Hsiang Yeh, Behrooz Parhami, E. A. Varvarigos, H. Lee 

July 2000 Proceedings of the twelfth annual ACM symposium on Parallel algorithms 
and architectures 

Publisher: ACM Press 

Full text available- fi3 pdf(358.87 KB) Additional Information: full citation , abstract , references , citings , index 

terms 

We present a scheme for optimal VLSI layout and packaging of butterfly networks under 
the Thompson model, the multilayer grid model, and the hierarchical layout model. We 
show that when L layers of wires are available, an N-node butterfly network can be laid 
out with area 4N2/L2 log22 IM + o (N 

10 A novel VLSI layout fabric for deep sub-micron applications 
Sunil P. Khatri, Amit Mehrotra, Robert K. Brayton, Ralf H. J. M. Otten, Alberto Sangiovanni- 
Vincentelli 

June 1999 Proceedings of the 36th ACM/IEEE conference on Design automation 
Publisher: ACM Press 

Full text available: ^ pdfd 20.64 KB) Additional Information: full citation , references , citings , index terms 



11 A layout dependent full-chip copper electroplating topography model Q 
Jianfeng Luo, Qing Su, C. Chiang, J. Kawa 

May 2005 Proceedings of the 2005 IEEE/ACM International conference on 
Computer-aided design ICCAD '05 

Publisher: IEEE Computer Society 

Full text available: ^ pdf(538,98 KB) Additional Information: full citation , abstract 

In this paper, a layout dependent full-chip electroplating (ECP) topography model is 
developed based on the additive nature of the physics of the EP process. Two layout 
attributes: layout density, and feature perimeter sum are used to compute the post-ECP 
topography. Under a unified mechanism, two output variables representing the final 
topography: the array height and the step height are modeled simultaneously. Using the 
proposed model long-range effects of the ECP process can be incorporated e ... 

12 Modeling layout tools to derive forward estimates of area and delay at the RTL level Q 
Donald S. Gelosh, Dorothy E. Steliff 

July 2000 ACM Transactions on Design Automation of Electronic Systems (TODAES), 

Volume 5 Issue 3 
Publisher: ACM Press 

Full text available: ^ pdf(278.32 KB) Additional Information: full citation , abstract , references , index terms 

Forward estimates of area and delay facilitate effective decision-making when searching 
the solution space of digital designs. Current estimation techniques focus on modeling the 
layout result and fail to deliver timely or accurate estimates. This paper presents a novel 
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approach to deriving these area and delay estimates at the RTL level by modeling the 
layout tool, rather than the layout result. This approach uses machine learning techniques 
to capture the relationships between general des ... 

Keywords: VLSI CAD, estimation, estimation techniques, layout, machine learning 



13 LIBRA — a library-independent framework for post-layout performance optimization Q 
Ric Chung-Yang Huang, Yucheng Wang, Kwang-Ting Chen 

April 1998 Proceedings of the 1998 international symposium on Physical design 
Publisher: ACM Press 

Full text available: pdfW06.11 KB) Additional information: flotation , abstract, references , citings, index 

In this paper we present a post-layout timing optimization framework which (1) is library- 
independent such that it can take the logic-optimized Verilog file as its input netlist, (2) 
provides a prototype interface which can communicate with any vendor's physical design 
tools to obtain the accurate timing, topological and physical information, and perform ECO 
placement and routing, and (3) has fast and powerful rewiring routines that offer an extra 
solution space beyond the existing physical ... 

14 Virtual grid symbolic layout Q 
Neil Weste 

June 1981 Proceedings of the 18th conference on Design automation 
Publisher: IEEE Press 

Full text available* «[ P( jf(708 40 KB) M d\tiona\ Information: full citation , abstract , references , citings , index 
^ terms 

Free form or "stick" type symbolic layout provides a means of simplifying the design of IC 
subcircuits. To successfully utilize this style of layout, a complete design approach and the 
necessary tools to support this methodology are required. In particular, one of the 
requirements of such a design method is the ability to "compact" the loosely specified 
topology to create a set of valid mask data. This paper presents a new compaction 
strategy which uses the concept o ... 

15 Symbolic layout compaction review Q 
David G. Boyer 

June 1988 Proceedings of the 25th ACM/IEEE conference on Design automation 

Publisher: IEEE Computer Society Press 

Full text available: « pdf(937.98 KB) Additional Information: full citation , abstract, references , citings, index 
13 terms 

Symbolic layout and compaction is reaching a mature status. This is demonstrated, in 
part, by the recent or imminent introductions of a number of commercial symbolic layout 
and compaction systems. The two most frequently used symbolic layout compaction 
approaches, constraint graph compaction and virtual grid compaction, are reviewed in this 
paper. The current status of these two approaches is presented by looking at the results of 
the ICCD87 compaction benchmark session. 

16 Virtual grid symbolic layout Q 
N. Weste 

June 1988 Papers on Twenty-five years of electronic design automation 
Publisher: ACM Press 

Full text available: ^| pdf(872.99 KB) Additional Information: full citation , references , index terms 
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17 VIA minimization by layout modification 
^ K.-S. The, D. F. Wong, J. Cong 

F; June 1989 Proceedings of the 26th ACM/IEEE conference on Design automation 

Publisher: ACM Press 

Full text available* fiCl pdf(565 74 KB) Additional Information: full citation , abstract , references , citings , index 
' l^r^— 1 : terms 

We present in this paper a new approach to the two-layer via minimization problem. Our 
approach is to systematically eliminate vias by modifying the routing layout. We have 
implemented our algorithm and applied it to benchmark routing layouts published in the 
literature, and obtained significant reduction in the number of vias without increasing the 
routing area. The experimental results show that our algorithm is more effective in via 
reduction and more efficient in running time compared t ... 



18 Post-layout logic restructuring for performance optimization 

Yi-Min Jiang, Angela Krstic, Kwang-Ting Cheng, Malgorzata Marek-Sadowska 
June 1997 Proceedings of the 34th annual conference on Design automation DAC '97 
Publisher: ACM Press 

Full text available: g pdf(34.50 KB) Additional Information: full citation , abstract , references , citings , index 
IP Publisher Site ^Olis 

We propose a new methodology based on incrementallogic restructuring for post-layout 
performance improvement.The new post-layout logic restructuring techniqueallows to use 
accurate interconnection delays for performanceoptimization, while the incremental nature 
of thetechnique guarantees convergence between logic synthesisand layout. The technique 
can be further integrated withother post-layout optimization techniques such as gate 
sizingand buffer insertion. Experimental results show that thiste ... 
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19 Combined topological and functionality based delay estimation using a layout-driven Q 
approach for hi g h level applications 
Champaka Ramachandran, Fadi J. Kurdahi 

November 1992 Proceedings of the conference on European design automation 
Publisher: IEEE Computer Society Press 

Full text available: ^ pdf(854.38 KB) Additional Information: full citation , references , citings , index terms 



20 Processor networks and interconnection networks without long wires (extended Q 

abstract) 
^ Richard Beigel, Clydel P. Kruskal 

March 1991 ACM SIGARCH Computer Architecture News, Volume 19 issue l 

Publisher: ACM Press 

Full text available: ^ pdf(776.78 KB) Additional Information: full citation , abstract , index terms 

One processor network that is especially attractive for parallel processing is the Butterfly 
network. A very closely related interconnection network is the Bidelta (or Omega) 
network. It is well known how to lay out these networks with minimal area, but these 
layouts use long wires. We show how to lay them out with optimal area and short wires. 
We also introduce the Mesh-Connected Cycles network, which has optimal area (in the 
sense of AT 1 ) for a broad range of running times wh ... 
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1 Routing: Wire type assignment for FPGA routing 
Seokjin Lee, Hua Xiang, D. F. Wong, Richard Y. Sun 

February 2003 Proceedings of the 2003 ACM/SIGDA eleventh international 
symposium on Field programmable gate arrays 

Publisher: ACM Press 

Full text available: ^ pdf(239.36 KB) Additional Information: full citation , abstract , references , index terms 

The routing channels of an FPGA consist of wire segments of various types providing the 
tradeoff between performance and routability. In the routing architectures of recently 
developed FPGAs (e.g., Virtex-II), there are more versatile wire types and richer 
connections between them than those of the older generations of FPGAs (e.g. XC4000). To 
fully exploit the potential of the new routing architectures, it is beneficial to perform wire 
type assignment for all channels as an intermediate stage be ... 

Keywords: FPGA routing, min-cost flow algorithm, wire type assignment 



2 Interconnect in three dimensions: A 3-D FPGA wire resource prediction model 
<g> validated using a 3-D placement and routing tool 

^ Young-Su Kwon, Payam Lajevardi, Anantha P. Chandrakasan, Frank Honore, Donald E. 
Troxel 

April 2005 Proceedings of the 2005 international workshop on System level 

interconnect prediction 
Publisher: ACM Press 

Full text available: ^ pdf(474.02 KB) Additional Information: full citation , abstract , references , index terms 

The interconnection architecture of FPGAs such as switches dominates performance of 
FPGAs. Three-dimensional integration of FPGAs overcomes interconnect limitations by 
allowing instances to be located and signals to be routed in 3-D space. Wire resource 
prediction is important for fast and accurate interconnection planning in 3-D FPGA. In this 
paper, we extend the existing analytic model shown in [13] with a new parameter for our 
3-D FPGA which has cluster-based logic blocks. The proposed wire r ... 

Keywords: 3-D FPGA, wire resource prediction 
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insertion, wire sizing and obstacle considerations 
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Sampath Dechu, Zion Cien Shen, Chris C. N. Chu 

January 2004 Proceedings of the 2004 conference on Asia South Pacific design 
automation: electronic design and solution fair ASP-DAC '04 , 
Proceedings of the 2004 conference on Asia South Pacific design 
automation: electronic design and solution fair ASP-DAC '04 

Publisher: IEEE Press , IEEE Press 

Full text available: I B pdff 145.28 KB) 

JsT ~~ Additional Information: full citation, abstract , references 

™ Publisher Site 

In this paper, we propose a fast algorithm to construct a performance driven routing tree 
with simultaneous buffer insertion and wire sizing in the presence of wire and buffer 
obstacles. Recently several algorithms [1, 2, 3, 4] have been published addressing the 
routing tree construction problem. But all these algorithms are slow and not scalable. In 
this paper we propose an algorithm which is fast and scalable with problem size. The main 
idea of our approach is to specify some important high-le ... 



4 Zero-skew clock tree construction by simultaneous routing, wire sizing and buffer 
insertion 

I-Min Liu, Tan-Li Chou, Adnan Aziz, D. F. Wong 

May 2000 Proceedings of the 2000 international symposium on Physical design 
Publisher: ACM Press 

Full text available: ^pdf(218.22 KB) Additional Information: full citation , references , citings 




DUNE: a multi-layer gridless routing system with wire planning 
Jason Cong, Jie Fang, Kei-Yong Khoo 

May 2000 Proceedings of the 2000 international symposium on Physical design 
Publisher: ACM Press 

Full text available: pdf(278. 98 KB) Additional Information: full citation , references , citings 



6 Timing-driven hierarchical global routing with wire-sizing and buffer-insertion for VLSI Q 
with multi-routing-layer 

Takahiro Deguchi, Tetsushi Koide, Shin'ichi Wakabayashi 

January 2000 Proceedings of the 2000 conference on Asia South Pacific design 
automation 

Publisher: ACM Press 

Full text available: |ppdf(192.18 KB) Additional Information: full citation , references , citings 




Wire routing by optimizing channel assignment within large apertures 
Akihiro Hashimoto, James Stevens 

June 1971 Proceedings of the 8th workshop on Design automation 
Publisher: ACM Press 

Full text available* fjjj] pdf(890.21 KB) Additional Information: full citation , abstract , references , citings , index 
^ terms 

The purpose of this paper is to introduce a new wire routing method for two layer printed 
circuit boards. This technique has been developed at the University of Illinois Center for 
Advanced Computation and has been programmed in ALGOL for a B5500 computer. The 
routing method is based on the newly developed channel assignment algorithm and 
requires many via holes. The primary goals of the method are short execution time and 
high wireability. Actual design specifications for ILLIAC IV Control ... 
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Wire routing by optimizing channel assignment within large apertures 
A. Hashimoto, J. Stevens 

June 1988 Papers on Twenty-five years of electronic design automation 
Publisher: ACM Press 

Full text available: ^pdf(1.15 MB) Additional Information: full citation , references , index terms 



9 Route packets, net wires: on-chip inteconnectoin networks 
^ William J. Dally, Brian Towles 

>^ June 2001 Proceedings of the 38th conference on Design automation 
Publisher: ACM Press 

Full text available* 1 ^|pdf(124 76 KB) Additional Information: full citation , abstract , references , citings , index 
* * : terms 

Using on-chip interconnection networks in place of ad-hoc glo-bal wiring structures the top 
level wires on a chip and facilitates modular design. With this approach, system modules 
(processors, memories, peripherals, etc..) communicate by sending packets to one 
another over the network. The structured network wiring gives well-controlled electrical 
parameters that eliminate timing iterations and enable the use of high-performance 
circuits to reduce latency and increase bandwidth. The ar ... 



10 Session 9: Routing and Clocking: Optimal minimum-delay/area zero-skew clock tree Q 
wire-sizing in pseudo-polynomial time 
Jeng-Liang Tsai, Tsung-Hao Chen, Charlie Chung-Ping Chen 

April 2003 Proceedings of the 2003 international symposium on Physical design 

Publisher: ACM Press 

Full text available: ^ pdf(389.93 KB) Additional Information: full citation , abstract , references , index terms 

In 21st-century VLSI design, clocking plays crucial roles for both performance and timing 
convergence. Due to their non-convex nature, optimal minimum-delay/area zero-skew 
wire-sizing problems have long been considered intractable. None of the existing 
approaches can guarantee optimality for general clock trees to the authors' best 
knowledge. In this paper, we present an e-optimal zero-skew wire-sizing algorithm, 
ClockTune, which guarantees zero-skew with delay and area within e ... 

Keywords: e-optimal, clock tree, incremental refinement, pseudo-polynomial, wire-sizing, 
zero-skew 




11 Nano and Emerging Technologies: QCA channel routing with wire crossing 
minimization 

Brian Stephen Smith, Sung Kyu Lim 

April 2005 Proceedings of the 15th ACM Great Lakes symposium on VLSI 

Publisher: ACM Press 

Full text available: * ^pdf(1 55.05 KB) Additional Information: full citation , abstract , references , index terms 

Quantum-dot Cellular Automata (QCA) is a novel computing mechanism that can 
represent binary information based on spatial distribution of electron charge configuration 
in chemical molecules. QCA layout is currently restricted to a single layer with very limited 
number of wire crossing permitted. Thus, wire crossing minimization is crucial in improving 
the manufacturability of QCA circuits. In this article, we present the first QCA channel 
routing algorithm for wire crossing minimization. Our cha ... 

Keywords: QCA channel routing, weighted minimum feedback edge set, wire crossing 
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12 New performance driven routing techniques with explicit area/delav tradeoff and 
simultaneous wire sizing 

John Lillis, Chung-Kuan Cheng, Ting-Ting Y. Lin, Ching-Yen Ho 
June 1996 Proceedings of the 33rd annual conference on Design automation 
Publisher: ACM Press 

Full text available: ^| pdf(346.69 KB) Additional Information: full citation , references , citings , index terms 




13 Routing through a dense channel with minimum total wire length 
Michael Formann, Dorothea Wagner, Frank Wagner 

March 1991 Proceedings of the second annual ACM-SIAM symposium on Discrete 
algorithms 

Publisher: Society for Industrial and Applied Mathematics 

Full text available: ^ pdf(568.63 KB) Additional Information: full citation , references , citings , index terms 



14 An optimal solution to a wire-routing problem (preliminary version) 
Martin Tompa 

April 1980 Proceedings of the twelfth annual ACM symposium on Theory of 
computing 

Publisher: ACM Press 

Full text available: fflpdff818.44 KB) Additional Information: full citation , abstract, references , cjtings, index 

terms 

A wire-routing problem which arises commonly in the layout of circuits for very large scale 
integration (VLSI) is discussed. Given the coordinates of terminals ul, u2, un of one 
component and vl, v2, vn of another, the problem is to lay out n wires so that the ith 
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